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A FAT CELL SPECIFIC 3-ADRENERGIC RECEPTOR 



Technical Field 

This application relates to fat ceil specific 
0-adrenergic receptors from brown adipose tissue and 
clone cells related to the receptor. 

5 Background of the Invention 

There has long been an interest in the structure 
of adipose tissue as it relates to a possible role in 
obesity. Brown adipose tissue is the main effector of 
cold- and diet-induced thermogenesis in mammals, such 

10 as rodents. See Foster et al . , Can. J, Physiol., Vol. 

56, 110 ( 1978 ) or Rothwell et al . , Nature (London), 
Vol. 281, 31 (1979). The process of thermogenesis can 
represent a major expenditure of energy and play an 
important role in overall energy balance. Because 

15 brown adipose tissue has been demonstrated in humans of 
all ages and is .often atrophied or quiescent in obese 
animals, much interest has recently been directed 
towards development of compounds that stimulate the 
thermogenesis metabolic response as possible anti- 

20 obesity agents. 

Brown adipose tissue metabolism is primarily 
controlled by norepinephrine released from the 
sympatheti c nerve terminal s that act through 
^-adrenergic receptors . Both 13^- and 32-^<i2renergic 
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receptor subtypes are present in rat brown ad.pose 
Tssue; however, pharmacological studies w.th novel 
::er.oJenlc p-adrenerglc agonists have suggesteci the 
existence of an atypical p-adrenerg.c receptor .n the 

^- tissue that mediates lipolysis 

5 brown adxpose trssue i^nu 

* Parallel studies have axso 

^breakdown of fat). i^arax j.t=-i- 

u„es«d .he presence of a.ypic.l 

.e=e«=rs »i.h similar phar^acclogical P"P-«"; " 

white adipose tissue, the digestive tracK, and .n 

10 skeletal muscle. 

Accordingly, there is a need .n the art for 
isolation and understanding of the fat cell P receptor 
or receptors which are related to the ther^ogenesiS 
"cess such an isolation of the p-adrenergic 

,5 receptor(s, would allow for the diagnosis of otesity, 

" rireaJent of obesity, the testing 

for their effectiveness in stimulating the 
U,ermogenesis metabolic response in obesity patients. 

m->T-i" '="^«=' the Tnvention 
,0 object of the invention relates to obtaining 

.Ke sequence of a .-adrenergic — /<^^f ^^^t 
that mediates lipolysis and which is produced by P 
adrenergic fat cell receptor clones. 

Another object of the present invention is 
25 produce clone cells coding for fat cell .-adrenergic 
polypeptide receptors that mediate lipolysis. 

A further object of the invention is to choose 
several clonal cell lines that permanently express the 
fat cell P receptor, which mediate lipolysis, and 

the cell lines for additional 
30 choose one of tne ceix 

pharmacological and biochemical characterization. 
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A further object of the invention is to provide a 
diagnostic test for determining decreased ieveis of the 
fat cell 0-adrenergic receptor that mediates iipoiysis 
in order to diagnose obesity caused by less active 
5 Iipoiysis. 

Brief Description of the Figures 

Figure 1 relates to a comparison of adrenergic 
receptor polypeptides of humans and rats. This figure 
shows human 'P- 2^ rat rat p> , human j3-l, human 3-3 

10 and rat 3-3 receptor sequences . 

Figure 2 relates to the percent of Forskolin- 
stimulated cAMP production in transfected CHO cells 
expressing the fat cell 3 receptor according to the 
present invention with a rank order of potency of 
15 agonists BRL 37344 - isoproterenol - norepinephrine - 
epinephrine - zinterol - tazolol. 

Figure 3 relates to the potency of antagonists (at 

-4 

10 M concentrations) for inhibiting BRL 34 344-induced 
cAMP accumulation in transfected CHO cells for several 
20 antagonists . 

Figure 4 shows the distribution of 3-adrenergic 
receptor sub-types poly(A) RNAs from various tissues 
which were isolated and fractionated on a f ormaldehyde- 
agarose gel. The tissues were brown adipose tissue 
25 (BAT), white adipose tissue (WAT), brain (Brn), heart 
(Hrt), ileum (lie), liver (Liv), or lung (Lng). 

Figure 5 compares the level of 3^ / ^2 ^3A~ 
adrenergic receptor mRNA levels in brown and white fat 
of obese rats as compared to lean controls. The dotted 
30 line represents 100% as the amount of adrenergic 
receptor found in the lean rat. The white histogram 
box represents the 3-, receptor , the diagonally cross- 
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th. darkened his,:ogran, box represents the 3A 

adrenergic receptor jn-.- ^,^^,,,,ae having a 

Figure 6 reiares 
5 sequence according to SEQ ID N0:1. 

^^^^^^^_^^h ^ n^rnnr.nr, o.eferr ^^^^ 

particularly preferred xs a P ^^^^ 

a c:eauence according to t>r.u 
10 polypeptide having a sequenc 

1- • «ic=o nrovides cloned cells 

The present invention also provi ^^^.^ 
= fat cell S-adrenergiC recepi-»j 
encoding for a fat ceix f -.^^ is a clone cell 

mediates lipolysis. ^^^^ ^^^^ . More 

1. which is obtained by cotransfectxon or CHO cell 
15 whxch xs ^ produce a 

preferred are clone preferred are clone 

adrenergic receptor- Even more P ^j^^ 
cells which produce an adrenergic receptor hav 
sequence according to SEQ XD .0: ^ ^^^^^^^^^^ 

.est Tr -e. Of fat cells 

-ergic recepto. that^^^^^^^^^^^^^ 

diagnose obesxty caused by less determining 

having a sequence according to SEQ 10 HO. 1- 

p^r^o-TTTnental 1- issue (IBAT) 

. rat — capula^ "^J^^Zri.. U-^ 
cDNA library was cloned and P= 

30 encoding human and rat ^ 
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under conditions of low stringency. Nine positive 
clones were identified that were demonstrated by 
restriction mapping to be different from rat 0^ and 
adrenergic receptor cDNAs. Sequence analysis of these 
clones reveal the presence of a single opening reading 
frame of 1 ,200 bp encoding a polypeptide of about 400 
amino acids with a predicted size of 43 , 169 daltons . 

The adipose tissue 3 -adrenergic receptor has 4 9% 
and 40% identity, respectively to rat p^- (C-A. Xachida 
et al, J, Biol. Chem. 265, 12960 (1990 )) and p^" 
adrenergic receptors (D.A. Robinson, thesis. State 
University of New York at Buffalo ( 1988 )) and 80% 
identity to the human (3^-adrenergic receptor (L.J. 
Emorine et al, Science 245, 1118 (1989)) (Figure 1 ) . 

Sequence identity between 3^- and ii^-a.drenergic 
receptors from rats (C.A. Machida et al, J. Biol. Chem. 
265, 12960 (1990); D.A. Robinson, Thesis, State 
University of New York at Buffalo^ ( 1988 ) ) and humans 
(T. Frieile et al , Proc . Natl. Acad. Sci . USA 84, 7920 
( 1987 ); F.Z. Chung et al, FEBS Lett. 211, 200 (1987)) 
is extremely high: 90% for 3^ -adrenergic receptors and 
87% for ^2*^*^^^^^^^^*^ receptors. 

While the rat adipose tissue /3-adrenergic receptor 
is more closely related to the human ^^-^drenergic 
receptor than to either rat or -adrenergic 

receptor subtypes^ the amino acid identity is lower 
than might be expected for species differences alone. 
Because of the high homology between this receptor and 
the human ^3 -adrenergic receptor, its unique 
pharmacological properties and fat cell specificity, we 
have defined this novel receptor as a adipose ) - 

adrenergic subtype . 
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The p^-adren.rgic recepro. exhibits several 

Lcep"ors. I. contains .even, regions o* hydrophobic 
recepT:o3r5 reoresent transmembrane 

seauence that are presumed to repress ^ . ^^.^^ 

_- - \ Thc»-re are two putative 

^ spanning domains (Figure i). There a T - „ 

Ites of N-linked glycosylation (N-X-S/T) in the amino 
terminus and several serine and threonine residues in 
trcOOH terminus and in the third intracellular loop 
the uuun regulation by protein 

that may serve as sites ror y 

10 kinases. receotor contains several 

Furthermore, the f33^-recepT;o-i- 

conserved amino acids .^^^^'^^''^^^''Z.M^^i.a^ 
131 CYs^°'' Cys^^^ Cys^^^, Cys^^ , Ser , that 
h!!e been demonstrated to play important roles in 3- 
X5 adrenergic receptor- ligand interactions . and receptor 
15 adrenergi ,r . F Dixon et al. Cold Spring 

activation by agonists (R.AF. Dxx ^.e. Venter 

Harbor Symp. Quant. Biol. 5 , 487 ( ^ ' 
et al, Biochem. Pharmacol. 38., 119^ 

, r^u 9266 fl989); C.F. Strader, 

VT-aser J. Biol. Chem. , 264, y^ioo (^=>o 

,0 "ni,ai and ...... Oixon. ..SKB . . 3, ia.5 

using a protocol for cotransf ection of CHO cells 
,A 1.5 kb frag-nent was excised fro» pBluescrint usrng 
saci (present in the multiple cloning site of the 
vector and Ba:«il and inserted into the Sac/Ba.H/ srte 

25 of PSVI, (Pharmacie,,. CHO-Kl cells were cotransfected 
with PSVL and pMSVneo (neomycin resistance plasmrd) 

..-or Potter, J-C. Venter and 
F.Z. Chung, CD. Wang, P.C. Potter, u , . 

C Fraser, J. Biol. Chem. 263, 4052 (1988) using the 
aPO, precipitation technique. Stable transf ectants 
30 were obtained by growth of the cells in culture medium 
containing Geneticin (500 ^g/ml); colonies derived from 
single cells were isolated and expanded. 
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Because atypical (3 -adrenergic receptors in adipose 
tissue display low affinity for p-adrenergic 
antagonists, cell lines were screened for the 
expression of p-adrenergic receptors by measuring 
5 isoproterenol (10~^ M)-mediated increases in 
intracellular cAMP.)/ obtained several clonal cell 

lines that permanently express the fat cell 3 receptor 
and chose one for additional pharmacological and 
biochemical characterization. Membranes from 

10 transfected CHO cells display saturable binding of the 
radioligand , [ "^^^1 ] - iodocya no pindolol ( [ ''"^^ * j -ICYP ) 
( Transfected cell membranes were prepared by lysis of 
cells in hypotonic solution containing 5 mM NaPO^ , pH 
7,4, 2 mM MgSO^ followed by centrif ugation at 1000 X g 

15 for 5 minutes to remove intact cells and cell nuclei. 
The supernatant was centrif uged at 40,000 X g for 30 
minutes to collect the membrane fraction , 

Membrane associated -adrenergic receptors (3-6 ng 
protein) were labeled with increasing concentrations of 

20 ["^^^IJ-CYP in the presence and absence of 10 yxH ICl 
118,551 by incubation at 37°C for 30 minutes in Hank's 
buffer in a final volume of 250 ^1. Incubations were 
terminated by filtration over Whatman GF/C glass fiber 
filters using a Brandel cell harveter . Scat chard 

25 analysis of saturation isotherms was performed to yield 

estimates of K- (equilibrium dissociation constant for 

[ 1]-CYP) and B^^^^ (total number of binding sites). 

The value was utilized in computer analysis of 

competition displacement curves.) The calculated 

125 

30 equilibrium dissociation constant (K^) for [ 1]-ICYP 
binding is 1.3 ± 0.4 rM, a value significantly greater 
than values for [-^^^IJ-ICYP binding to (^^-{llpM) 

(13) and 3 2 -adrenergic receptors (30 pM ) {D,A. 
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Robinson, thesis. Sta.e university o£ New Vor. a. 
Buffalo ; 1988,) bur slnilar to that reported for 

1 "jt; -J- -kVio -adrenergic receptor iu.j 

r^^^n-ICYP binding to the ^3 aaren«x.y 

^ - ^ .1 qcience 245, 1118 (1989)). 

nM) (L.J- Smorine et al, Scxence , v 

The densitv of p-adranergic receptors expressea xn th.s 
cell line is 1100 ± 187 fmol/mg membrane protexn. 

Agonists produce dose-dependent increases xn 
intracellular cAMP concentrations in ^^ff^^^^^ 
cells with a rank order of potency of BRL 37344 > 
isooroterenol > norepinephrine > epinephrine 
zxnl^erol > tazolol (Figure 2, Table 1) ^ ^1 ) • ^ 
values for BRL 37344 and isoproterenol-medxated 
increases in intracellular cAMP in trans fee ted CHO 
cells are in very good agreement with the EC^q values 

'ir, linolvsis in brovm adipocytes as 
15 for increases xn Ixpoxysxs j- ^ „ 

^^=1 /7^•ie.,1.3 and 1.7 nM for 
described by ftrch et al . (7), x.e., x. 

BRL 37344 and 4.0 and 8.0 nM for isoproterenol xn 
transf acted cells and brown adipocytes, respectively. 
The greater potency of norepinephrine as compared wxth 
20 epinephrine suggests that receptor activation 

is most likely mediated through sympathetxc 
innervation. Antagonists (at 10" " M concentratxons) 



25 



di.sx>lay an order of potency for inhibition of 
37344-induced cAMP accumulation in trans fected CHO 
cells of propranolol (89% inhibition) > betaxolol (80% 
inhibition) > metoprolol (70% inhibition) > pindolol 
(61% inhibition) = 118,51 (60% inhibition) > alprenolol 
(52% inhibition) > atenolol (30% inhibition) (Figure 

competition displacement studies (For 



30 In 



competition displacement studies, membranes (contaxnxng 
3-4 fmol [^25^,jcYP binding sites were incubated wxth 
125 or C^H]-CG? 12177 (~1 X concentration) 



BNSCKDCID: -cWO 9309140A1 .l_> 



wo 93/09140 



PCT/IS92/09379 



plus a range of concenrr anions of competing ligands . 
Comperition disolacement: curves were analyzed according 
to a mass action model for receptor-iigand interactions 
using a computerized interactive non-linear least 
squares curve-fitting program (GraphPAD INPLOT, San 
Diego, CA) , 

Competition displacement experiments were 
performed at least 3 times in triplicate. Triplicate 
values from each experiment were averaged and non- 
linear regression was performed on data averaged from 
all competition displacement curves for a g:Lven 
ligand ) , agonists display a rank order of potency of 
BRL 37344 (atypical 3-adrenergic agonist) >> zinterol 
( p^"^^^®^®^^^^ agonist) > tazolol (p^ -adrenergic 
agonist) > (-) isoproterenol > epinephrine > 
norepinephrine > {+) isoproterenol (Table 1), 

The relative affinities of BRL 37344 and (-) 

isoproterenol for displacement of [ ] -CGP 12177 are 

12 5 

similar to those observed wxth [ 1]-ICYP. 
Antagonis ts display a rank order of potency of 
alprenolol > propranolol > ICI 118,551 ( 32-sclrenergic 
selective ) > betaxolol ( p ^ -adrenergic selective ) 
(Table 1). The p^^-adrenergic receptor exhibits a 
markedly lower af f inity for classical 3-adrenergic 
antagonists than either (i^ or ;32-adrenergic receptor 
subtypes - 

The pharmacological properties of the 
/J^^-adrenergic receptor differ significantly from those 
reported by Emorine et al . (Science 245 , page 1118 
(1989) for a human 33-receptor expressed in CHO cells. 
The rank order of agonist potency for inhibition of 
[•^^^l]-ICyp binding to the 33-adrenergic receptor is 
BRL 37344 > norepinephrine > (-)a isoproterenol >> (^) 
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isoorore.enol > epinephrine (11) as compared 

3„-,, isoproterenol > epinepnr.ne > 

v,^^r,n > ^-i-^ isoproterenol for v,ne 
noreDinephrxne > i } j.=>^^f 

, ^^""L^"p™To,i=.l profile o. ..e .3.--^"^ 
aoes no. agree wi.h .he Ku.an ,3-recep.or. 
er al, science 245, 1118 (1989)). Also, it does nor 
.gree 5i.h any known tissue pharn,acology , nor is 
insistent with the phar:^cological definition o. a 
10 adrenergic receptor (isoproterenol more poten. -han 
:!ther epinephrine or norepinephrine,. In addition 

, - ,1 r.«r. ct^iective B-adrenergic 
™«cT- of the classical non-sexecx-j. ve k 
most or tne rl25,,_icyp binding to the 

antagonists do not .nh.bxt [ 1] ICY 
a,-adrenergic receptor (L.J. Eiaorxne et , 

X5 2I5, 1118 (1989)). Therefore, It is clear that there 
are substantial pharxnacological differences between the 
fat cell P3^-adrenergic receptor and the receptor 
described by Fn.nri et al . CL.J. Emorine et .1, 
science 245, 1118 (1989)). _ 

20 The distribution of p-adrenergic receptor suot^pe„ 

was determined as follows. ^ 

n^o further investigate the distribution of P- 
adrenergic -receptor subtypes, poly (A)- RNAs from 
various tissues were isolated and fractionatea on a 

25 formaldehyde-agarose gel (Figure 4) (Fifteen ^g of poly 
,A)- RNA from rat IBAT, epididymal whxte adxpose 
Lssue, brain, heart, ileum, liver and lungs were 
electrophoresed in an agarose gel — ^^^^^^ 
formaldehyde as described [H. Lehrach, D. Diamond, J.M 

30 wozney, H. BoedtKer, Biochem. 16, 4743 (1977)] and 
™;rred to Gene Screen Plus menO^ranes (Oupont/New 
England Nuclear) by capillary blotting. Rat P - 
adrenergic receptor (Venter et al, unpublished), rat 6- 
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adrenergic receptor (J. Gocayne ez al , Proc. Natl. 
Acad. Sci. USA 84, 8296 (1987; and rar ^^-adrenergic 
receptor cDNAs were labeled by random priming with [a- 
'^^P]-dCTP (Dupont/New England Nuclear) to specific 
5 activities of ^ 1 X 10^ dpm/ug DNA. RNA blots were 
hybridized overnight at 42°C in 45% formamide and 4X 
BSC (0,6M NaCl, 0.0 6M Na citrate) and then washed 
sequentially in a solution of 0 . IX SSC, 0.1% sodium 
dodecyl sulfate at 55°C for 15 minutes followed by 60°C 

10 for 15 minutes . 

Size estimates of RNA species were established by 
comparison with an RNA ladder. An mRNA species is 
detected at 3.1 kb with the 3;^^-adrenergic receptor 
probe, at 2,3 kb v/ith the p>^-adrBnBrgic receptor probe 

15 and at 2,3 kb with the C^^-adrenergic receptor probe. 

Minor bands at 2.8, 3.8 and 4.6 kb are also detected 

with the 6-^, -adrenergic receptor probe. As a control, 

2^ 3 2 

an oligo (dT)^2-i8 P^^^^ labeled with [T P]-TTP 

using T4 polynucleotide kinase. Densitometric analysis 
20 of autoradiograms was performed with a high resolution 
densitometer. The values of the 3-adrenergic receptor 
signals were normalized for the amount of poly (A) RNA 
on the membranes with the corresponding oligo (dT) 
signal . 

25 From the above experimentation, the distribution 

of p-adrenergic receptor subtypes in various tissues is 
as follows, 3^-adrenergic receptor mRNA is present in 
brown and white adipose tissue, brain, heart and lung, 
P^-adrenergic receptor mRNA is also present in these 

30 tissues; however, with the exception of the lung, it is 
present at significantly lower levels. The p^^- 
adrenergic receptor mRNA is abundant in brown adipose 
tissue, with no (i^, -receptor specific mRNA detectable 
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•1 rr. liver or lung. White adipose 
in brain, heart, ileum, liver or y . ™ ^ 

".sue tror. .a. (Figure 4, and hu.a„ (-"- "".^^^^^ 

G -receptor cDNA probe. 
. « ha. been dlfficul,: -.o gnan.ita.e the atypical 

p-.d=energic .ecep.cr in adipose "^^^^ 
radiolabeled antagonists co..only ^^^^^//^ 
sianificancly ,up to 100-£oid, greater 

■ r- -r-or-potor subtvpes than tor tne 
a - and 6^-adrenergxc receptor .f 

■0 alypical .-adrenergic receptor. However, under 
identical conditions using probes of similar speox£.c 
^ctLities, it was esti^^ted that the Pj^-receptor mRN^ 
Is prese-lt in a 5-fold and 4-fold excess over 
p .^Leptor ^ in brown and white adipose trssue 

,3 :is-pecti.ely. whereas H^^^ Z: the 
undetectable (data not shown). Thus, tn 

amounts Of receptor -"^P-^^^^^^ """^^J/,"! 
suggest that the ^3.— f al 
presumed to mediate lipolysis (U.R.S. Arch 

^iqfl4^\ Is the predominant p- 
20 Nature (London) 309, 163 (1984)), i-S 

-receotor in adioose tissue. 

Further to" the above experimentation to determine 
receptor distribution and its effects on "^"^^'^^ 
folloiwing relates to normal vs. abnormalit.es xn brown 

25 adipose tissue. 

Numerous investigations have reported 
abnormalities in brown adipose tissue of heredity obese 
animals (J. Himms-Hagen, Prog. "-^^ ' "■''^Jl;^^^^^ 
(i389,,. in both obese (ob/ob, mice and (fa/fa) Zucker 



30 



Ls, Le thermogenic response of — f ^^^^J;:;:: 
to sympathetic stimulation is decreased as compared 
with lean controls (F. Assimacopoulos-Jeannet, J-P- 

^ T ri-rardier. B. Jeanrenaud, 

Giacobino, J. Seydoux, L. Gxraraier, 



BNSDOCID: <WO 9309140A1_I_> 



wo 93/09140 



PCT/LS92/09379 



13 



Endocrinol. 110, 439 (1982); A. Marette, A, Geloen, A. 
Colletr and J. Bukowiecki , Am. J. Physiol. 258, E320 
(1990)). In obese (fa/fa) Zucker rats, p-adrenergic 
stimulation of adenylate cyclase is also reduced (P. 
Mu22in, J. P. Revelli, D. Ricquier, M,.K. Meier, F. 
Assimacopoulos-Jeannet , J. P. Giacobino^ Biochem. J. 
261 , 721 (1989) ) . 

Since it is possible that the decrease in tissue 
responsiveness may reflect changes in 0-adrenergic 
receptor expression, we examined the levels of 
3-adrenergic receptor mRNA in obese (fa/fa) Zucker rats 
and lean control (Fa/Fa) animals. Male obese ( fa/fa j 
Zuker and lean (Fa/Fa) control rats (9 weeks old) was 
isolated and Northern blot analysis was performed. The 
Student's unpaired t-test was used to determine 
statistical significance.) . As shown in Figure 5, 
and ^2 "^^^^^^^^ic receptor mRNA levels are unchanged in 
brown and white fat of obese rats. In contrast, the 
level of ^J^^-adrenergic receptor mRNA is decreased by 
60% and 71%, respectively, in brown and white far of 
obese animals as compared with lean controls . The 
selective decrease in /3^^-adrenergic receptor could 
account for the observed catecholamine resistance of 
obese animals (P, Muzzin et al, Biochem. J. 261, 7 21 
(1989)). 

Accordingly, the p^^-adrenergic receptor according 
to the present invention, which is expressed in adipose 
tissue differs significantly from 0^^-/ ^2'' ^3" 
adrenergic receptors previously described (C,A. Machida 
et al., J, Biol, hem, 265, 12960 (1990); F.Z. Chung et 
al., FEES Lett. 211, 200 (1987 )). Identification of 
this unique /3-adrenergic receptor in adipose tissue of 
rats and humans and the demonstration that receptor 
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co^patLon. be.„ee„ the presen. r.cep.or polypep..d. 

and tha. of .he prior arr, .he ^"-"\''3.^<^- 

.ecpror and ..s -P^--°- a.^.n^^en^s are 

advancement over the prior art. 

.^.d..en.. ..XX so .uXX. reveaX .he 

• -hVi^^i- others can by appxyj-iiy 
the invention that other various 
knowledge, readily modify and/or adapt ro 
knowieag , . ^„^-ific embodiments without 

15 applications such specific ^^^^.efore such 

meaning and range of eqarvaXenr^ of .h 
embodiment. I. is " be understood tha. .he 
.0 phraseoxog. or .en»inoXogy empXoyed 

puroose of description onXy and no. of Xrinita.xon. 
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SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

(i) APPLICANT: J. Craig Venter er ai 

(ii) TITLE OF INVENTION: A FAT CELL SPECIFIC 3-ADRENERGIC 

- RECEPTOR 

(ixi) NUMBER OF SEQUENCES: 1 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Lowe, Price, LeBlanc & Becker 

(B) STREET: Suite 300, 99 Canal Cenrer Piaza 

( C ) CITY : Alexandria 

( D ) STATE : Virginia 

(E) COUNTRY: USA 

(F) ZIP: 22314 

(V) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC comoarible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: DOS Text File 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 07/783602 

(B) FILING DATE: 11/1/91 
( C ) CLASSIFICATION : 

(viii) ATTORNEY/ AGENT INFORMATION: 

(A) NAME: J.G. Mullins 

(B) REGISTRATION NUMBER: 33073 

(C) REFERENCE /DOCKET NUMBER: 717-098 

(ix) TELECOMMUNICATION INFORMATION: 
(A) TELEPHONE: 703 684 1111 



(2) INFORMATION FOR SEQ ID N0:1: 

{ i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 400 

(B) TYPE: amino acid 

(C) STRANDEDNESS : Single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Poiypepride 
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-16- 



Val ASP val ieS Cys Val Thr Ala ^^r lie Glu Thr Leu Cys Ala Leu 



Ala val iip Arg Tyr Leu Ala Val Thr Asn Pro Leu Arg Tyr Gly Thr 



120 125 



140 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NOsl: 

Met Ala Pro Trp Pro His Lys Asn Gly Ser Leu Ala Phe Trp Ser Asp 

Ali pro Thr Leu Asp Pro Ser Ala Ala Asn Thr Ser Gly Leu Pro Gly 

val pro Trp A^a Ala Ala Leu Ala Gly Ala Leu Leu Ala Leu Ala Thr 

val Gly G^y Asn Leu Leu Val ill Thr Ala He Ala Arg Thr Pro Arg 

Leu G!n Thr He Thr Asn vH Phe Val Thr Ser Leu Ala Thr Ala Asp 

Leu val val Giy Leu Leu Val Met Pro Pro Gly Ala Thr Leu Ala Leu 

Thr Gly His Trp P~ Leu Gly Ala Thr Gly Cys Glu Leu Trp Thr Ser 

Ala 
120 

^ . . 

Leu vil ThL Lys Arg Arg ill Arg Ala Ala Val Vai Leu Val Trp lie 

t AC 150 XDO 

iA ser Ala Thr Val Ser Phe Ala Pro lie Met Ser Gin Trp Trp Arg 

1S5 170 ^ 

val Gly Ala Asp Ala Glu Ala Gin Glu Cys His Ser Asn Pro Arg Cys 

cys ser Phe HI Ser Asn Met Pro Ala Leu Leu Ser Ser Ser val 

ser Phe ^ Leu Pro Leu Leu Val Met Leu Phe Val Tyr Ala Arg Val 

Phe Va? val Ala Lys Arg G^n Arg Arg Phe Val Arg Arg Glu Leu Gly 
oo^ 230 t 

Arl Phe pro Pro Glu Glu Ser Pro Arg Ser Pro Ser Arg Ser Pro Ser 

245 250 ■'^^ 

Pro Ala Thr Val Gly Thr Pro Thr Ala Ser Asp Gly Val Pro Ser Cys 

250 265 
Gly Arg Arg Pro Ala- Arg Leu Leu Pro Leu Gly Glu His Arg Ala Leu 

275 280 285 

Arg Thr Leu Gly Leu He Met Gly He Phe Ser Leu Cys Trp Leu Pro 

OQO 295 
Phe Phe Leu Ala Asn Val Leu Arg Ala Leu Val Gly Pro Ser Leu Val 

p?o ser Gly Val Phe He Ala Leu Asn Trp Leu Gly Tyr Ala Asn Ser 

Ala Phe Asn Pro ill He Tyr Cys Arg Ser Pro Asp Phe Arg Asp Ala 

340 345 
Phe Arg Arg Leu Leu Cys Ser Tyr Gly Gly Arg Gly Pro Glu Glu Pro 

355 

Ara Val Val Thr Phe Pro Ala Ser Pro Val Ala Ser Arg Gin Asn ser 
370 375 mu 

Pro Leu Asn Arg Phe Asp Gly Tyr Glu Gly Glu Arg Pro Phe Pro Thr 
385 390 395 
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Claims 



1. A highly accurare and sensitive specific 6- 
adrenergic receptor that mediates lipolysis. 

2. A (^-adrenergic receptor according to claim 1 
having a polypeptide sequence according ro SEQ ID NO:i. 

3. A cloned cell encoding for a specific fat cell 
/3-adrenergic receptor according to claim 1 . 

4 . A cloned cell according to claim 3 which is 
obtained by cotransf ection of CHO cells. 

5 . A cloned cell according to claim 4 which 
produces an adrenergic receptor -having the sequence 
according to SEQ ID NO:i. 

6 . A diagnostic test for determining decreased 
levels of fat ceil (3-adrenergic receptors that mediate 
lipolysis according to claim 1 comprising detecting the 
level of a J3 -adrenergic receptor that mediates 

5 lipolysis and comparing it to a lean control host level 
in order to diagnosis obesity caused by less active 
lipolysis , 

7. A diagnostic test according to claim 5 for 
determining decreased levels of a (3-adrenergic receptor 
polypeptide having a sequence according to SEQ ID N0:1. 
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